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KEYWORDS Summary Introduction: For East Asians, correction of square jaw has become one of the 
Square jaw; commonly performed procedures in aesthetic surgery. While reviewing unsatisfactory cases 
Jaw line; of mandibular reduction, the authors discovered that failure was largely due to surgeons 
Mandibular generally focussing too much on treatment of the posterior part of the mandible, and ignoring 
contouring the aesthetic significance of the harmonious and smooth overall curve from the anterior 


mandible to the inferior margin of the mandible. Thus, our group proposes that a coordinated, 
balanced and smooth jaw line is considered a key factor in Oriental mandibular contouring. 
Patients and methods: A total of 128 patients accepted jaw line reshaping by ‘V-line’ ostect- 
omy, mandibular outer cortex split ostectomy, narrowing and/or sliding genioplasty and porous 
polyethylene implantation to achieve the desired cosmetic effects. 

Results: All patients obtained satisfactory cosmetic results, and their square jaw was cor- 
rected. After the operation, a natural, harmonised and balanced jaw line was achieved. Lower 
third of the facial contour was significantly improved. 

Conclusion: Based on different facial features of square jaw deformity, a variety of plastic 
surgical methods for mandibular contouring were integrated and applied to achieve a balanced 
and delicate jaw line. 

© 2012 British Association of Plastic, Reconstructive and Aesthetic Surgeons. Published by 
Elsevier Ltd. All rights reserved. 


Among some East Asians, lower third of the faces are overly is not pathological as such, as per Oriental standards of 
wide, with/without accompanying chin hypertrophy, beauty it is considered to be unattractive. Currently, there 
resulting in a square facial contour.’ Although this contour is no consensus on the diagnostic criteria for square jaws. 


The degree of the squareness is also varied and is affected 

by the aesthetic views of the patients and the subjective 

* Corresponding author. Tel.: +86 28 8550 2334; fax: +86 288558 | Judgement of aesthetic surgeons, as well as of different 
2167. regional cultures. At present, due to the influence of 
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undergoing cosmetic surgery to improve their facial 
contour. Therefore, mandibular contouring has become an 
important procedure in the field of modern facial plastic 
surgery. 

Based on the reviews of correction cases of square jaw 
that yielded unsatisfactory results, the authors have found 
that in addition to congenital disproportionality, some 
unnatural jaw lines are also created because surgeons 
generally focus too much on the treatment of the 
posterior part of the mandible without fully considering 
the aesthetic significance of the harmonious and smooth 
overall curve from the anterior part of mandible to the 
inferior margin of the mandible, leading to an obvious chin 
nodule or the formation of a second gonial angle. Thus, 
the research group proposes that after the treatment, the 
surface projection of the gonion (Go) should be 2 cm 
below the earlobe, and 1 cm in front of the earlobe. A 
gradually sloping smooth curve from the Go to the gna- 
thion (Gn) should be achieved, thus the lateral chin shape 
and size can meet the aesthetic requirements. In facial 
contour surgery, a coordinated, balanced and smooth jaw 
line is considered a key factor in facial cosmetology, as 
well as the most important feature of a delicate face. On 
this principle, the author integrated mandibular outer 
cortex split ostectomy (MOSCO), mandibular ‘V-Line’ 
ostectomy (MVO), narrowing or/and sliding genioplasty 
(NSG) and the porous polyethylene implanted to increase 
the gonial angle (Ar—Go—Me) and the mandibular 
plane angle (MP-HP) to achieve a balanced and delicate 
jaw line. 


Patients and methods 
Patients 


From January 2006 to December 2010, 128 patients 
(including 94 first-time patients and 34 patients undergoing 
second treatment) had square jaw and/or unnatural jaw 
lines. Their facial features were as follows: from the 
frontal view, the lower face was overly wide and the lower 
front mandible was overly hypertrophied, showing ever- 
sion. From the lateral view, the curve from the Go to Gn 
showed an abrupt rise or was overly flat at the anterior 
one-third of the inferior mandibular margin. The inferior 
margin of the bilateral mandible was asymmetrical and 
exhibited a square jaw; some patients also had square 
chins and/or Gn displacement. The objective of the 
treatment was to form a smooth sloping curve from the Go 
to the Gn so that the jaw line can meet the aesthetic 
requirements. Before the surgery, consultations with the 
patients were conducted to discuss their personal 
requirements based on specific facial details. Preoperative 
frontal and lateral cephalometric radiographs and pano- 
ramic radiographs were taken. The patients were also 
photographed to rule out any pathological bony changes or 
tumours, and to analyse the mandibular symmetry, the 
degree of the gonial angle and the shape of the mandible. 
The condition of the chin was also analysed to determine 
the required amount of osteotomy. This process was con- 
ducted to fully understand the mandibular curve arc and 
symmetry of the patients. 
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Operative technique 


All procedures were performed under general anaesthesia 
using naso-tracheal intubation. All surgical procedures were 
performed intraorally. Four different operative procedures 
were performed depending on patients’ needs and facial 
contours. 


Categorisation and surgical design 


Categorisation of square jaw would be helpful to delineate 
the preferred treatment option out of available treatment 
for mandibular contouring. Basic categorisation and 
surgical design for square face were thus based on the 
combination of features the patients presented with. The 
division of the patients is shown in Table 1. Thus, a treat- 
ment plan was formulated keeping in mind the patients’ 
facial characteristics and their demands, with special 
attention paid to vital structures present in that vicinity. 
Some of the clinical cases have been presented below for 
better comprehension. 


The mandibular outer cortex split ostectomy 

A MOCSO, using methods similar to those described by Kun 
Hwang, Han and Kim,’ was performed with a reciprocating 
saw, bur and osteotome. The resected mandibular inferior 
margin and mandibular outer cortex were harvested for 
future inlay grafting (Figure 1). 


Mandibular ‘V-Line’ ostectomy 

The ‘V-line’ ostectomy was designed according to the 
appearance of the patient, and this surgical technique has 
been described in detail by our group previously.* The key 
point in this procedure is to determine the line of ostectomy. 
The forward slanting nature of the ostectomy lines is deter- 
mined by the location of mandibular canal, shape of mental 
region and the adjustment of lower mandibular plane angle. 
Thus, new gonial angle is formed by the posterior edge of the 


Table 1 Clinical characteristics of square face, choice of 
Operative method. 


Clinical characteristics Operative method 


| A 

I+ I A+B 

I + Ul + Ill; A+B 

1+ Il + IV; A+B+CorA+B+D 
I+1+V A+B+C 


l: Increased lower facial width with overly hypertrophied lower 
front mandible, showing eversion on frontal view. 

Il: The curve from Go to Gn either with an abrupt rise or overly 
flat on the lateral view. 

Ill: Asymmetrical inferior mandibular margin. 

IV: Retruded chin. 

V: Square chin. 

A: The mandibular outer cortex split ostectomy (MOCSO). 

B: Mandibular ‘V-Line’ ostectomy (MVO). 

C: Narrowing and/or sliding genioplasty (NSG) and Inlay bone 
graft (IBG). 

D: The porous polyethylene (Medpore) implant. 
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Figure 1 The lateral illustration of mandibular outer cortex 
split ostectomy (MOCSO). 


ascending ramus and ostectomy line. The point of ostectomy 
line on the posterior edge of the ascending ramus determines 
the distance from the lower edge of the auricular lobule to the 
gonial angle postoperatively. Generally speaking, the newly 
formed gonial angle should be 2 cm below the lower edge of 
the auricular lobule, and 1 cm in front of the earlobe on 
a body-surface projection (Figure 2). 


Narrowing and/or sliding genioplasty and inlay bone 
graft 

The sliding and narrowing genioplasty has been described in 
detail by our group previously. ™ć For sliding genioplasty, 
after completion of osteotomy, the ostectomised segment 
was advanced forward and fixed with miniplate and screws 
to correct the deficient chin. For narrowing genioplasty, the 
muscular attachment was stripped off after resecting the 
central segment. Two segments were then approximated 
medially and fixed with microplate and screws. Vertical 





Figure 2 The lateral illustration of mandibular ‘V-line’ 
ostectomy (MVO). 
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height was also increased where deemed necessary by 
placing the graft obtained from MVO or MOSCO. Finally, to 
obtain a more natural sloping curvature of the lower border 
of the mandible from Go to Gn, and to avoid hourglass 
effect, bony edges at the lateral border were trimmed 
using an oscillating saw and burs (Figure 3). 


The porous polyethylene (Medpore) implant 

Chin vertical height was also increased where deemed 
necessary by implanting the porous polyethylene implant 
without MVO or MOSCO. Finally, to obtain a more natural 
curvature of the lower border of the mandible and to 
avoid an hourglass effect, bony edges at the lateral 
border were trimmed using an oscillating saw and burs 
(Figure 4). 

A watertight closure was obtained with absorbable 
chromic gut suture. Negative pressure drainage was 
applied. Antibiotics were prescribed for 3—4 days, and 
bulky compressive dressing was applied for 5 days post- 
operatively in all cases. 


Results 


The mandibular contouring procedures were performed 
successfully in all cases. No severe complications and 
unexpected fractures were observed. Postoperative 
recovery was uneventful, and all wounds healed by primary 
intention without local infections. No facial paralysis or 
trismus was observed in any of the patients. Transient 
sensory disturbance of the skin around the mental nerve 
area was observed in 37 cases but all recovered without 
sequelae within 6 months. 

On completion of the surgical procedure, the 
preoperative and postoperative photographs of each 
patient were compared in the 6—40 months follow-up 
period. Postoperatively, the lower facial contour of all 
patients significantly improved from both frontal and 
lateral views, showing coordinated and symmetrical shape 
without a second gonial angle. The chin surface also 
conformed to the aesthetic plane. Meanwhile, the 
mandibular contour line formed a smooth and gradually 
sloping curve from Go to Gn. Out of 128 patients, both the 
operating surgeon and the patient were satisfied in 124 
cases. Only in four cases, the patients were not fully 
satisfied with the results, which deviated from their 
preoperative expectations. 


Clinical cases 


Case 1 

Facial appearance feature 

From the frontal view, square jaw was apparent. From the 
lateral view, the gonial angle (Ar—Go—Me) and the 
mandibular plane angle (MP-HP) were normal; the surface 
projection of the Go was 2.5 cm from the lower end of the 
earlobe, and 1.3 cm in front of the earlobe; the contour 
line of the inferior margin of the mandible sloped gradu- 
ally from the Go to the point vertically below the angulus 
oris, then rising gradually from the angulus oris to Gn, 
causing an unnatural and unattractive contour. 
However, the lower one-third of the face was not shorter 
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Figure 3 The illustrations of MOCSO + MVO + Narrowing 
and/or sliding genioplasty (NSG) and Inlay bone graft (IBG). 
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Figure 4 The illustration of Medpor implant placed over the 
mental region and fixed with screws. 


than the middle-third of the face in frontal view, and the 
chin did not meet the requirement of Ricketts’s E-line in 
lateral view. 


Therapeutic schedule 

After MOCSO, the square jaw significantly improved. The 
effect seen from the frontal view was relatively desirable. 
Yet, due to slight eversion of anterior mandibular inferior 
margin, the contour of the inferior margin of the mandible 
as seen from the lateral view was not entirely satisfactory 
(Figure 5). 


Improvement schedule 

Through the partial inferior margin ostectomy to solve the 
sinking margin, a gradually sloping smooth jaw line from 
the Go to the Gn should be achieved; thus, the lateral view 
can meet the aesthetic requirements. 


Case 2 

Facial appearance feature 

From the frontal view, the lower one-third of the face was 
shorter than the middle-third of the face by 5 mm. The 
posterior mandible was naturally contoured, whereas the 
chin was square and wide. From the lateral view, the chin 
was horizontally normal but vertically short with deep 
mentolabial sulcus. The jaw line of the inferior mandib- 
ular margin sloped gradually from the Go to the part 
vertically below the angulus oris, then gradually 
becoming flat from the Go to the Gn, giving off an 
unnatural contour. 


Therapeutic schedule 

The broad square chin was medially approximated by 
5 mm, shifted downward by 3 mm, and then fixed. The 
corrected Medpor (porous polyethylene) implant was then 
implanted over the mental region to achieve the satis- 
factory results from both frontal and lateral views 
(Figure 6). 


Case 3 

Facial appearance feature 

In anterior view, the lower face was square and short, chin 
was short and stunted. The gonial angle (Ar—Go—Me) was 
105°, lower mandibular plane angle (MP-HP) was 15° and 
chin was severely retrusive that failed to meet the 


Mandibular contouring 


a 


Figure 5 
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Preoperative views of a 25-year-old woman in Case 1(a, c). 11 months postoperative views after MOCSO (b, d). Postoperative 


frontal views showed that the facial proportion was suitable and the lower face was narrow and symmetrical. However, the contour of 
inferior mandibular margin was slightly everted at the anterior part of the mandible leading to unaesthetic appearance on lateral view. 


requirement of Ricketts’s E-line in lateral view. The lower- 
third of the face compared to the middle-third was shorter 
by 6 mm. 


Therapeutic schedule 
After MVO combined with mandibular outer cortex ostectomy, 
sliding genioplasty was accomplished with downward 


movement of 6 mm and forward movement of 6 mm, and bone 
graft was placed within the space produced by downward 
sliding, using the trimmed MVO segment. One-year post- 
operative, the appearance showed that the lower face was 
tapering, the mental region was slick and the facial proportion 
was suitable. The patient was very satisfied with her new 
facial contour (Figure 7). 
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Figure 6 


Preoperative views of a 22-year-old woman in Case 2 (a, c). Note the square chin with deep mentolabial sulcus. 13 


months postoperative views after NSG and Medpor implantation (b, d). NSG was accomplished by downward shift of 3 mm and 
narrowing by 5 mm. Medpor implant was then placed over the mental region. Postoperatively, the lower face was tapering with 
slender mental region and facial proportion was balanced and harmonious (b, d). 


Case 4 

Facial appearance feature 

From the frontal view, patient had a relatively wide lower 
face and relatively short lower one-third of the face. 
Patient also had facial asymmetry: the inferior border of 
the mandible was slightly higher on the left side; chin was 
wide and inclined towards right; the genion was shifted 


towards right from the midline by 5 mm. From the lateral 
view, the gonial angle (Ar—Go—Me) and the mandibular 
plane angle (MP-HP) were normal. The surface projection 
of the Go was 2.3 cm below the earlobe, and 1.1 cm in front 
of the earlobe. The chin was horizontally normal but 
vertically short. The contour line of the right inferior 
margin of the mandible sloped gradually from the Go to the 
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Figure 7 
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Preoperative views of a 20-year-old woman in Case 3 (a, c). Postoperative views after MVO + MOCSO + SG + IBG (b, d). 


SG was accomplished with downward movement of 6 mm and forward movement of 6 mm, and bone graft was placed within the 
space produced by downward sliding, using the trimmed MVO segment.12 months postoperative, the appearance showed that the 
lower face was tapering, the mental region was slick, and the facial proportion was suitable (b, d). 


Gn, yet the mandibular contour was unsatisfactory due to 
asymmetry. The right lateral inferior margin of the 
mandibular body was sinking. 


Therapeutic schedule 
After MOCSO, the square jaw significantly improved. The 
effect seen from the frontal view was relatively desirable. 


The ‘V-line’ ostectomy of the inferior margin of the right 
mandible was then used to solve the sinking margin and 
left-right asymmetry. Meanwhile, the chin was narrowed 
by 6 mm and shifted downward by 4 mm. The resected 
outer cortex was embedded in the gap and fixed with 
microplate and screws to achieve satisfactory effects from 
both frontal and lateral views (Figure 8). 
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Figure 8 


Preoperative views of a 20-year-old woman in Case 4 (a, c). Note the slight facial asymmetry. 9 months postoperative 


views after MOCSO, NSG, BG and the right lateral MVO (b, d). NSG was accomplished by downward shift of 4 mm and narrowing by 
6 mm, and bone graft was placed within the space produced by downward sliding, using the trimmed MOCSO segment. Post- 
operatively, the lower face was symmetric tapering, the mental region was slick, and the facial proportion was suitable (b, d). 


Discussion 


Given the differences between Eastern and Western 
cultures, facial features and aesthetic preferences, an oval 
face is preferred by Asians. Moreover, in recent times, due 
to the influence of television, movies and the fashion 


industry, more and more people prefer their face to be 
slender and oval with smooth curves and outlines. Thus, 
contour reshaping of the mandible has become popular in 
the field of facial plastic surgery in Asia in recent years. %8 

Thus far, the contour reshaping of the mandible has 
made great progress in both aesthetic concepts and 
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surgical modalities. In 1951, Converse’ first introduced an 
intraoral approach for an osteotomy in a case of prominent 
jaw with master hypertrophy. However, osteotomy advo- 
cated by Converse was a linear one which could easily 
result in formation of second gonial angle. Likewise, the 
contour of the inferior mandibular margin after the 
osteotomy also exhibited an unnatural transition from 
posterior half to anterior half at the inferior border. Baek’? 
etal., in 1989, reported a second-arc osteotomy, and later 
Yang® et al. proposed a three- or four-arc osteotomy. The 
two methods not only could overcome the undesired 
effects of linear osteotomy but also could result in 
remarkable resemblance to a natural contour. However, 
the surgery is performed intraorally in multiple steps, 
which adds to the complexity of the operation and also 
increases the risk for asymmetry. Gui! et al. then 
proposed an intraoral one-stage curved ostectomy to avoid 
the formation of a second gonial angle and to overcome 
the complexity associated with multiple steps in two/ 
three/four-arc osteotomy. However, the method is very 
demanding with regard to surgical skills, operation tech- 
niques and surgical equipment, and also has a high risk for 
jaw asymmetry. Around the same time, Han? et al. 
proposed the mandibular outer cortex splitting ostectomy. 
From the frontal view, this method can result in consid- 
erable reduction of the mandibular width (Go—Go); 
however, it is unable to change the gonial angle 
(Ar—Go—Me) or overly flat inferior margin of the mandible. 
In addition, it cannot correct the sinking gonial angle. 
Therefore, on lateral view, the effects thus obtained from 
mandibular outer cortex splitting ostectomy are often 
unsatisfactory. In 2010, Hsu* et al. proposed that the 
mandibular outer cortex ostectomy can be integrated with 
‘V-line’ osteotomy to naturalise the contour of the 
mandible as a whole. This combination method can 
effectively reduce the mandibular width on frontal view, 
increase the gonial angle and increase the slope of 
mandibular plane on lateral view, thus reshaping the 
mandible to a desirable contour. Therefore, this method is 
best suited for square jaw deformity presenting with a low 
gonial angle. Besides the time-tested surgical ostectomies 
that we have mentioned here as well as previously, we 
have advocated the usage of Medpor (porous polyethylene) 
to be able to better control the mandibular contour. 
Technically, it is easy to work and can easily be carved and 
contoured with a surgical scalpel. It is biocompatible and 
its porous nature allows ingrowth of bony and fibrous 
tissues. '* It has long-term stability, high tensile strength 
and does not resorb or disintegrate. It has excellent 
handling properties and can be adapted and fixated using 
screws to obtain a precise, three-dimensional construct.” 

Although the above-mentioned surgical methods can 
help achieve significant improvement of the mandibular 
contour, especially the Go, the individual, isolated appli- 
cation of the above methods can only improve the poste- 
rior part of the mandible. For some patients with defective 
contour in the anterior part of the mandible, these 
methods are insufficient in improving the overall mandib- 
ular contour. Meanwhile, in addition to inherent dis- 
proportionality, some unnatural jaw lines are also 
iatrogenic resulting in transportation of Go towards the 
anterior edge of the osteotomy line causing a second 
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gonial angle or a formation of chin nodule. This results 
because the surgeons generally focus too much on the 
treatment of the posterior part of the mandible without 
fully considering the aesthetic significance of the harmo- 
nious and smooth overall sloping curve of the inferior 
margin of the mandible from Go to Gn. Thus, if the surgeon 
fails to fully appraise the overall mandibular contour, post- 
surgery, the sloping curve from the Go to the Gn may show 
an abrupt rise or be overly flat anteriorly, leading to 
a sharp contour line. To solve this problem, Satoh? and 
Li™14 et al. proposed that the mandible contour should be 
considered as a whole in the surgery design. In our 
previous papers, we have stated the significance of ramus 
length, gonial angle and chin dimension and their impact 
on the choice of surgical techniques. ™14 Here we have 
further extended our observation, wherein we noticed the 
importance of sloping smooth mandibular inferior margin 
contour and its impact on overall facial aesthetics. We 
have highlighted the importance of sloping inferior 
mandibular margin by showing a case (case 1, 2) where the 
surgeon failed to notice the unpleasing mandibular 
contour. Thus, in subsequent cases, we have shown how 
a wholesome approach to the patient complaining of 
a square jaw deformity results in the best treatment 
results. We re-emphasise that the surgery design for 
a square jaw deformity should cover the area from the 
lateral ramus, the body of the mandible, the inferior 
margin of the mandible, to the chin. Thus, from our 
observation, our group proposes that the surface projec- 
tion of the Go should be 2 cm below the earlobe, and 1 cm 
in front of the earlobe. The chin shape should be of 
appropriate size and meet the aesthetic requirements. 
Likewise, a gradually sloping smooth curve from the Go to 
the Gn should be created to achieve a coordinated, 
balanced and smooth jaw line. 

Mandibular contour is an important component of 
overall beauty. Thus, in the design of facial contour plastic 
surgery, apart from the anatomical structures of the face 
and its coordination with the body, patient requirements, 
aesthetic views, cultural qualities, occupation, age, 
mental state and other factors of the patients should also 
be considered. Therefore, on the premise of an overall 
beauty, a customised design should be made based on the 
results of thorough discussions between the patient and 
the surgeon. The most appropriate surgery method/ 
combination should be selected based on the original 
facial contour so as to achieve most significant improve- 
ment. For different types of jaw deformities, different 
methods and combinations should be integrated to achieve 
an ideal outcome. One essential aspect while contouring 
the inferior margin of the mandible is to make a smooth 
transition between the anterior and the posterior half of 
the mandible, leaving no bony step-off or protuberance. 
Some people might worry that this procedure might create 
jowls. But due to vertical movement and advancement of 
the chin combined with bone grafting or augmentation by 
Medpor implant in the mental region, there was hardly any 
evidence of jowls after surgery. However, numbness of the 
lower lip was a common complaint postoperatively in most 
of the cases. The numbness thus resulting from stretching 
of mental nerves was transient and none resulted in 
permanent numbness. 
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